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= (54) Title: SUCCESSIVELY BIAXIAL-ORIENTED POROUS POLYPROPYLENE FILM AND PROCESS FOR PRODUCTION 
= THEREOF 



(57) Abstract: A successive biaxial-orientation process which comprises extruding a molten polypropylene resin composition con- 
i-H taining a nucleating agent of $ crystal through a T-die, cooling the extruded melt on a chill roll, stretching the obtained raw sheet in 
^ the lengthwise direction, and then stretching the resulting sheet in the widthwise direction to thereby obtain a biaxially oriented film, 
wherein the degree of orientation of jS -crystal of the lengthwise stretched sheet is adjusted to less than 0.3 by the following process 
(I) and/or the process (II) and the resulting sheet is annealed at need and then stretched in the widthwise direction: Process (I) of 
^ melting a polypropylene resin composition containing needle crystals of a specified nucleating agent of & -crystal at such a tempera- 
ture that is the melting point of the polypropylene resin or above and lower than the lowest temperature at which the nucleating agent 
can be dissolved in the polypropylene resin and then extruding the resulting resin composition through a T-die at the temperature, 
O and Process (II) of adjusting the neck-in in the lengthwise stretching to 25 to 55 %. The obtained porous polypropylene films are 
excellent in breakage resistance in manufacturing and thickness uniformity, have high void contents and high air permeability, and 
^ are suitable for battery separators. 
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& (sec/1 0ml) £5kU dtt7K*EEAftK:J;t)^«>fc¥^7LS (um) 

(il) tt, TIE© (5$ 2) fttf (S3) frSSMlS. 2f-Ht (sec) 
£TO?L# (Mm) tom (sec- /Am) i7-f -H'AO^aUSffiRmA (mo 
5 hm-in 2 )K:, (SC 2 ) ®ttfl!HtiitfB& 6 nw« (R.W.Callahan 

The Tenth International Seminar on Primary and Secondary Battery Technology 
and Application, March 1-4, 1993) • W&ttfcRmAfttf (5£3) jft&7-f 

;uAj?^imi i (2 5 Mm) mitQ<Dm&mo¥&**xmt&ctifi?is 

Z> 112 0 0 0-3 0 6 8 3-t) . 
10 RmA=4.2t G urd (a£2) 
R = 2 5 RmA/L (iU) 
±|B55f-VS*« (tour) tt, AS TM D7 2 6 £2p$HUTfite3ftfc 

&©-e&£o 

15 ft (J IS K 3 8 3 2) T?fltebfc*&K:0. 0 4 0~0. 0 6 0 jttmSag, 
0 . 0 4 5 ~ 0 . 055m miSt$ D , #&J£A&Ti|iJ£ bfc#&fc 0 . 
10~0. 5 0Mim@g, #fc0. 2 0~0. 40/im@MD, 7W 
;i/AW©«™» (SEM) 74)VJ»m&fift<Dm 

20 ©S*?Lt&&* 1 ~ 5 0 m mgg, #£5-30 MmggT?&S. 

St, *^BJ©#7LWJ7°Pbfl/>7^;i/A^ J I S Z 0 2 0 

*LTMebfc»auto&*, -«fc3 ooo~6ooo g/m 2 • 2 4 hgg, mz 

4 0 0 0~5 0 0 0 g/m 2 • 2 4hgat7?<&»3, J I S K 7 1 2 7 CT&L 
T«l€LfcfiaH^*^I^RTtf«*lRl*K:5 0-1 0 0MP am #£6 0 

U ^>x^l^>7^U JH-fiHlt r* D#A (x^l^>^-> h'Wl^ 

^=3^1/) ) ©o. 2 5mm%7H®m*m*?t&M-teJ i s l 1092^ 

2fS«abT»J5tbfciii&7KJEE^2 00~400kP a@^> #£200~300kP 
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<#U7PlfW>%«HlB> 

#389JfcE to &n*# U 7o If Wfct tf W >fc£S&*MSJ*#£ 

5 ifttifcifvx yf>, ^>x>> A^t>, a^t>, ^t>, 

tfUT-fc&WC, 7n 9 0fi»%£U> #fc9 2~9 8M»% 

7J!^> (K*»2Xtt4-l 2) iO^Py^3^'j7-^, **#DT-fc 

£fc Sul2^ U 7 O If V <h 01 U 
15 Ifl/X #V7t->-1> #U-4-*^;i/^>x>-lfc££07V>K# 

U^-t?***^ ■£©X3 1 V>&*fcJU 3. o~7. ofia%T&sc:<t:« 

S«#U7olfl/>»l*0©^;Ph7O-^-h (OT TMFRJ £P»|B?**. 
J I S K 6758-l98HCJ:0«) WfcWIRttfcV»& 0. 1-10 

25 g/i oftmmnmwoWBwmmtsnz. 1. o~5g/io#, 

I; L < 2 . 0 ~ 4 . Og/10 ^©«H^ffi#%©«WlW«lttfe^Ott«JttR 

^ipxttoMT, it^tsns. mfr^ o. 1 g/i o#*#r&K?i«^ 
w«n£^Tf * to t * o » m#b# c«»f u^f < fc § . 
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<gii.«aa> 

*u^a, ftAWT^->^A, 3a^rt^->^a, 79m*9* 9 s*? 

A3?©#;i^>®©7M7 U X«7^# U±£t&JI& ^>if>*;MN>^- h 

&#A £7^;& U ±M&JR0aflttK *Kft«Xtti&T?»SfiJ^B t *i SJ^S- 
IO ^MROTIB-^ (1) ~ (3) T?^Stl575 HSft^R^^D-f^ 

^u^>©#;i^a&^©-k (4) ^snsR'f 5 h*©7;i/*u±«^ 
jim«^$n^>o ft^TfbTE-jia (1) T8sns7$ F*fc£<&##ft 

*©WHB**fc<, 0ii©£/&fcftfcjiLW5, 
R 2 -NHCO-R l -CONH-R 3 (1) 

Jft*»4 ~ 2 8 ©g&fD^L < tt^fiHi©jfiii!»^*;w#>l^l»xttR#«: 6 ~ 
2 8©^#^#;V#>mSS£SlTo R 2 RtfR 3 &, H-XttSftoT, *ft 
*Wft*»3~l 8©^ D7^;VS, nig* (a) , -j&5£ (b) , HRS 
(c) Xtt-jRiC (d) T^£n£S£^U 



20 




(a) 




t 5 (b) 




(c) 
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i~i2 ©i«ti^Ki«omM$gu, r*%.x$r 7 

5 R'-CONH-R'-NHCO-R 10 (2) 

[j*** R 8 «&*R 1-24 (D^fPgL < «*ffifD0IBl»»!$?7$ ^ 
$[4-2 8 0]|g^>>75>£§^ JS^iU-l 4<DMmmXz?7*>®mX\$ 

^n^n^gu-i 2o>'^DmM, -jks (e) , -m m , - 

10 « (g) X«-jRS (h) 



15 



R 12 » 



20 




(g) 



(h) 



±ia#5^ r 1 1 ^KmiiHp, 1-12 (ommmx. < mmmwr 
i - 1 2 ©ttgMfcgL < \%ftmkfto7)v*)vm. mm& 6~io©^d 
25 te#M$©7;i^i/>«£^T. ] 

R 16 -CONH-R 15 -CONH-R 17 (3) 

K»f», R is «M^ic 1-28 (DmnxuTfrnrntDmrnm ymnm, mnm. 
6~i2 <Dmax\ttmmmmm7$ j %m&xfemmm. 6 - 1 4 ©??«7 
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R 17 teH« (2) \Z$>ttZ>R 9 X\ZR l0 tmmT*&Z>o ] 



A 

\ N— (CH) (CH2) a — COOH (4) 

C il8 

5 O H 



att0~l 2 0S8»C&«U AfcJMRjS (i) , HRS (j) > H&5£ (k) , 

io hkss (i) xJ4H»i (m) *c«*ns5?*;p#>afc»at**u 

(i) 

(j) 

15 

(k) 




.. - , , (I) 



(m) 



25 ±fB&5£4>, r 1 **jk^ i~i2 (Dumvmv < 

HR^: (1) T^£ft37$ (1 a) 
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HOOC-R 20 -COOH (la) 
R 21 -NH 2 (lb) 

fet, -ass*; (i) <dr i Testis r^;^>^sj t\t, rmmm 

10 (2lffi©S) ftitf. -jRsS (1) (DR 2 RtfR 3 te, ^©flg» 

15 3, 3-s?pwu^;ww& 7^t!>m> tf*u>M> 7^u>$^ 7if^-r 

"fe;1S/>*, 1, 12-h*T*>m 1, 1 4— xh^x#>-^> 1, 

i8-^^f*>-i^j^n5o 

s?*;wai5>«*J«wsn, l. 2-^da^>^;^> 

20 M> 1. 4->^nAW>i?*M>l, 1, 5— r^U^*^^, 2, 
6-x*U>^*;^>m> 4, 4' -£*>£nA*iJ->5?#;WS>Bk l, 4 

»#«^*;^>«4il/TW:, &*8c8~3<K £Fi;b< «8~2 2 <Z>^#2& 

25 U>i?X.?>M, 7$)Vn. 4-lei\-Zf^)Vy^)Vm, -iVyfMl* 5-t 
ert-^5=-;WV7^«, xk7^;Wt, ^^Ht 1, 4-^7*W>>> 
2, 6-^7^l/>^A;P#>K, 2, 7-±7^W>'7*;i/^> 
ft, S?7i>K, 3, 3' -k'7x-Jk^J^>^ 4, 4' -tf7x~;l/v 

4, 4' -\i±y ^jv^j^ym. (3-*;P#*5/7x= 
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^^->7i^JW ^DA'X 2, 2-tfX (4-*;^>7x^) ^D/tX 
3, 3' -^M^mSS. 4, 4' -X^fc^S^feAm, 3, 3' 
-tt'>^im 4, 4' -^'>mm 3, 3' -*;P#=;W5?5Sf 
5 AM. 4, 4' -AM^mm 3, 3' -ft^Ili, 4, 4 
' -ft^SH, 4, 4* - (p-7x-I/>Wv') 4, 
4' --fV7*EK;V5>£A#!k 4, 4' -rl/7^n<^Ii8, ^ 

JfilftlSS^ y 7 S > <h llli R**3~l 8®^n7;MrJU75X HK5JS 



20 K^f, R 23 «MI20R 7 tlH^T^^o ] 

25 2 -^Dtf;i/i/^DA^r'>;i/75X 2-'fy7 , nlfJ^>?DA^75X 
4 -^D t!;P5/^ DA+yJP75 X 4 -< f V7"D fcf;W># nA^WI/75X 
2 - 1 er t - 7?)Vi/# D A^->;i/7 5 X 4 -n- -J^frz/Z D ^^XI/7 5 X 
4 — r VttJVi't? □ ^4^X1/7$ X 4 -sec-^;U->^ Da+^75 X 
4-tert-^;PX^DA^->;i/75X 4-n-7SJk>^D^>Jl/7S>, 



10 (5) 




K4>, R 2 n*tfiiB©R 8 t|W|^r&5. ] 
15 XttHRsS (6) 
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4— TV7^;^>^0^^;V75X 4-sec'-75.)V^i7U^z/)V7S.>. 
4 - tert-75;l^>^ da^^7S X 4 - ^ 5 y)V s yi7 n^^75X 
4-^\7 p ^;i'S>^D^i/JI/75X 4-^^9 1 ;l/'>^OA^->;V75>, 4- 

5 JH^7PA3r5WU7^>, 4-Fr^v'i'DA^75X 4-v^aM 1 
^n^->H5>, 4-7i^>^nA^>'ji/75X ^n^f 
JV75X ->^pFt^75X J/^n^J/;^^7$>, a-^n^ 

Ptf;i/7SX 0-i ^DA*->;P7otf;P7$X y-^f?^^l/)WuM 
10 ^75>«^tl^, 

^M^/75><hUT&> HR* (7) 



-MM^x p-kjk^x o-iw-'jx p-x^;v7^ux o 
25 -7ntr;u7-u>, m-ypt!;i/7-ux p-yatr;i/7-U>> o-^s 

5», m-*5 5»\ p-#55>X o-tert-^^-UX p-n-^ 
F-'JX p—fV^;i/7-UX p-sec-^I^-UX p-tert-:/ 
^V7^'JX p-n-75JU7~UX p — T V 75;i/7-U X p-sec-7 
5;i/7— UX p-tert-7S;i/7~UX p-^^^VT-U X p-^/^ 




15 



[5£*» R 24 «B&fB©R 4 i|il«TabSo ] 
Xte-flgsS (8) 



20 




(8) 
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p->)>fy>7-'JX p-Ht*>;PT-'J>> p-^D^7='J>, 
o-75y^7i-jK m-75/^7x^;K p-757^7x-Jk **>5? 
;I/75X a-7irJVXW5X !3-7x^HfJV7$X a-7i- 
5 ;K/ne;i/7SX jb -7x^:7nfcMP7SX r-^xn;i/yntf;v75> 

-JKaS (1) T^£ft57$ F*fls£4&055, #K#£LWb£#)£bTte, 
N, N' -i?7X^KW>^75 P> N, N' -^^DA^>JVf^7^ 
;U75 h\ XttN, N' 6-j-7?U>i?%)V$*Dr 

10 

HK5£ (2) T?^nS75 -«5£ (2 a) T?*3n*I8J»lk 

JI85SKXtt3Sra»05?75>i:HK^ (2 b) -e&ZnzmmMXte^WM®* 

stuvtf >wl<d i a^t < \t 2 mt T7$ fatts c t £ <t D^a 

15 H 2 N-R 26 -NH 2 (2a) 

R 26 «MIB©R 8 «J:IhI«T$§o ] 
R"-COOH (2b) 
K«f, R 27 «MIBR 9 X(iR 10 ilH*T^S. ] 

fcT, -jHsS (2) ©R 8 l?^n§ r5?75>gl*J TftOffiUm* 
20 J3M«X«^#^0D>'75>^e)^©7^ySSr^T#?)n?>B* (2#© 
£) ^fc, (2) OR'Rt^R^tt^CliSjlfl^tt^SrftRO^/ 

flBtt«^7S>£l/tfik Ml-2 4, »SL<ttR*»l~l 2 0BJ» 
*5?75Xf^««*n, £DJMfc&»*> 1, 2-i>75/X*X 1, 2- 
25 ^75/yp^X 1, 3-77577DAX 1, 4-^75/^X 1, 
3-^75/^>^>, 1, 5-i?7^/^>#>* 1. 6-v ? 75/^\W>> 
1, 8-v757^^X 1, 10-^757f*X 1, ll-5?75/tf 
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=->mm*zn, ±0 i, 2-^7^;^nA^>, i, 4 

-^75/>'^DA^U->, 4, 4' -^75;'»^D^K 4, 4' - 
^7^7-3, 3' -^^^DA+WK 4, 4' -^75/^'>^D 

M^>;m*x 4, 4' -^7^7-3, 3' -s^^s^om^m 

5 *X 1, 3 (7S/^^;W S^nM^X 1. 4-k'X (75/* 
i/^DA+t^Offl, ^V7*D>^75X *>-fe>5?75>$#0!l 

tt 2M^& 5 A3iXte 6 A9*0ftXft4 ~ 1 4 0**8ll5S$?75 
10 «kD:R#«fc«, 2, 3-^75/kfU^X 2, 6-^75/lfU^X 3, 

4 -i?75 j tf> j s?x o - h u ?>*)v*>mim7K'£n&. 

5>WJS$n, cfcD^ftftfcte, o-7i-I/>^75X m-7inl/> 
i?75X p-7XZV>y7$X 2, 3-^75/HHX 2, 4->?7 

15 5/h;i/XX 2, 6->?75/ WPXX 3, 4-^75;h^XX 4, 6 
-^^-m-7IXV>775X 2, 5-^^f;i/-p-7X-W^77 
5X 4, 5-^fJk-o-7X^l^>775>, o-^UU>^75>, 
m-^>'Jl/>775X p-^>U VXX75X 2, 4-S?7S /*'X^V 
X 1, 5-> J 75/^7^kX 1. 8 - ^75 7 I' X 2, 3-^7 

20 §Si-7#U>* 2, 7 -V7^Ji-y^V>, 9, 1 0-i?7$.;7Xj->X 
UX 3, 3' , 5, 5' -fh7^?M>-7^X 3, 3' 
4' -V7S.S tf7XXJk 3, 3' 4, 4' -V75/H7X 

-;K 4, 4' -V7$/*J7X-)V**>> 3, 3' -y75/-77IXjM 
*X 3, 4' -y75;i?7XXJW^>, 4, 4' -^V>M7, (o~h 

25 Wv» > 4, 4' -*7V>\ZX (2, 6-*->Uv>» > 4, 4' 

Vy\L7. (2, 6-5>X5 t ;P7XU» , 4, 4' -^75/- 1. 2-v?7X 

x;i/x*x 4, 4* -^75-2, 2' -^75P;nf^xx>k 4, 4' -S> 
7S/;WU^x 3, 4' -j?75/-2. 2-> ? 7xx;uynA>, 4, 4 

* -2, 2-77XXJV7D/0, 4, 4' -S>75 /S^XXJPX-tvJW 3, 
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4' -y757y7X-^X-fJV * 4, 4' 2, 2' - 

i?fti;7rij>, 4, 4' -m^7-'J>, 3, 3' ->775 7:77XX 

)V7>)V*>, 4, 4' -^75/'77xx;ivui/#7, 3, 3* —7757^7 

l/7x;X 4, 4' -^7$y^;7i;X 4, 4' —775 7^7X7 
5 XUF, 2, 7-^7$y7;^l/>, 3, 7-y75/-2-^^>7M 

77, f>;-p-7s;7i-;v7- 1 Jx i, 3-tfx (4 -75 7 7xx;i/ 

7u\Z)V) ^7i?7> 1, 4-H7. (4-75 7 7XXJl/7Ptf;W ^7if7, 
1, 3-tfX (4-75;7iy+y) ^7if7, 4, 4' -tf7 (4-757 
7X/^» tf7xx;K t'X [4- (4 -75 7 7X7 7xx;u] X- 
10 x;k tfT, [4- (4-75 7 7X7*7) 7XX;H 7;i/*7, 9, 9-tfX 

(4-75 7 7x-;i/) 7)v*v>mm^i£nz> a 

^^C4~l 3 0i>7D7;^>^;i/#>m, -j« (9) Xtt-jRsfc do) 

-vmtsnzfc&wimmKisn, «koji#»fctt, >-7p7pa7#;i^7M> 

15 77P77 7#;i/#7^ 77p^7^7#;W*7M> l-*5-)V*s9WK>9 
>%)ltf>M. 2-* : ?)Vi/2uKy$yft)V#>m. 3-*3 1 ;i'77P^77 

->^nA+f>AM>i, l-^^>^n^H->^M>il, 2- 
7?;^>7DA^it>*;^>^ 3-7^;^>7P^\+if>^;^>^, 4- 
20 ^^l/y^DA^D->*M>E 4-7oe;^>7n^+i->^;i/^>^ 4 
- 73\>U77 D 'vfc-tf- 7# >m> 4 - ^ 7^^-77 P 7# 7i?, 
4 -^7;P77 W\*Dr>f} 4 -7Xx;i^77 P^*1f-7#;M<7 

l-7I-Jk>^DA^>ijM>i, 77P^-fe7^j;V#7^, 4- 
7^1-77 PMHr7#;M*7m> 77PA777^j;i/^7^ 1--77PA7 
25 x>*;P4?7», l-^^;i/->7PA777^;i/^7^ 4-^f;^DA7" 



HOOC — j— — r-R 28 (9) 
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K4>, r 28 «mibr 12 tmmv&z. ] 



HOOC-R 29 — j- J (10) 

5 

[S*, R 29 ra!BR 14 <h[«r&3o ] 

^IM^StUVtfyWitLTte, HK5S; (11) Xtt-jRSC (12) T3c$n 
fi^IH, p-.?Wl/£A#3k p-x^5fejft#Bfc, p-7Dfcrjl/£&# 

io & p-^^ftASft, p- t-^;i/sSfjR#Bt, p-^>^«sm p 
-^*">;i**#«, o-7x-;^ift, p-7x-mm p-->^ 



-^^^R 30 (11) 



15 

HOOC- 



20 



HOOC-R 31 - 



OJ (12 > 



R 31 teR 13 t|W|i£T'&3o ] 
25 -#5£ (2) T«n*7$ HJUflS^fcOi*. Wteff*UM(S*4fefcl/Ttt, 
N, N* -^^□^t>*M-;i/-p-7l^k>775X N, N' - 
^W-fJhl, 5-y7$;t7^VX N, N' -5"S>\Af ;P- 1 , 4 
-y75;^a^+1}-X N, N' W\tt>i3 frftZJV- 1 , 4- 
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(3) T^nsr^ mit&mu, -mx oa) -e&znzmim* 
mmmxmmm<D 7 s y •fcBfs©* / >aa t* * / r % > &&&&& 

(D-fimzWi T7 5 FteTS £ <h \Z J; D M fc««*r* 21 
HOOC-R S2 -NH 2 (3a) 
5 K4>> R 32 »iER 15 «J:I^T&3o ] 

fcx, -jrs: (3) ©R 1B -e7K$n5 rrsym^Sj TfBoium 
$yyn^>i, 0 -75 a-75/7^u;i^ a-75 

0-75 r-TS.ymm, a-75/-a-^f;«, r- 
75/- a-/^l/>M, a-75/-ry»», 0-75/'T7g&m, a-7 
5;-n-tm 5-75;-n-$m /?-75/£D a-75 
15 S - Q - *^)V^%m* a-75;-fVtm 2-75/-4-Wy-fy 
a-75;-n-*yD>i, 6 -75/#7P>m, a-75/fV# 
^o>m> 7 -7>/A^>i, a-75/-n-#:/U;i/M, 8-75/# 

yiunt 9 -75 1 1-75 i2-7$;ht 
y^Wfi^^n, «fcD*#WJcti, i -75/^p^*+f->#;u#>M, 2 

-75/^0^>*M>t, 3-75/^P^W>#;M\>&, 4 

-i/^oA+t>*M>t, P -7sy^5 1 ;i->^a^-9->^;^>m> 2 
-75 7-2 -/ ;^^>*;p#>Wf 

25 3r#«&75/RfcLTtt, 4ft*»7~ 1 5©^#^75 /K»«t«SSft, <k 
OJWWiJfcfcJu a~75/7XX;i/«, a-75/-/3-7XXjU:/Ptf:t> 
St 3~75/-3-7XX;i/:/pt?;*->m> a-75/&!feBk 2-75/- 
4-75/ - 3-7Xx;i/gfrBt 7>h^x;i/M> m-75 

ygiii, p -75 /£&#&, 2-75;-4-^mm 2-75 
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3-7$/-4-^fJl^im 2-757-3- 
*J-)Vkmm.. 2-75/-5-^«If^ 4-757-2 -75f;i^ 

mm, 4-7^j-s-^)i^mm, 2-75/-3-^h^im 

3 -75 7-4-7 l^v^t^ 4-757-2-7 h^>£m#it 4- 
5 757-3-^ h^^m» 2-757-4, 5 h*'>£,E#86, o 

-75 77xx;i^$, m-7$.;yx~Mm> p-75 7 7xx;i/«, 4 

- (4-7577XX;i/) 4-75 77^;i^m«> 4-7577^1/ 

o-75 7SSm> m-75 7£&m> p-75 7g&M> p- 
75 7f§m^ 2-757-1 -^"7 hX§?> 3-757-1 -^7 Ml> 4 

10 -757-l-^7hX^, 5-757-1-^7 hX^, 6 -757-1 —f 
7 hX.m, 7 -757-1 -i-y M@g, 8-757-1-^-7 bX^, 1-7 
57-2-^-7hX^> 3-757-2-^"7hX^ 4-757-2-^7 h 
X&, 5-757-2-^-7 hxm, 6-75 7- 2-^-7 bxm, 7-757 
-2-^-7 hxM, 6-757-2-^-7 hX^, 7 -75 7 - 2 -^7 hX^ 

15 8-757-2-^-7hxm^f!l^$n5. 

-KS (3) r%2n%7$m<k£y>}(Dmwr$>z : £y7=i>u, -j« 

(1) ^S$n?)75H^b^tl©0iiSH?^§ ; E775>'ira-T^D, MV< 
"E/tDV^ymts Hftst; (2) T!«£n*7$F*fc£ft0IKflTr&S*7# 

20 — (3) TS$n575K^b^©7"&, «fcD»«Wfcfc£»£l/T, 

(N-5/^DA^>^;i/^x;V75 7) ^>X75 
h\ N-7XXJ1/-5- (N-^>\/-f;i/75 7) ^>?>75 H^^J^^tl 

7)V%V±m&mtLT, T^>7A, ^;i/->7A> R^AU7A^We> 
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^X«^S^^;^>m^7lctlt0f^©7^ /ftfcfie*£»©m «*KE 
5 P 0 8 8 7 3 7 5Al^#fc|am©^tfcT-r 5 Hib-r5Jltfc«J:0Mfc 

BBfc^bO. 00 0 l-5fi»W«$*U cfcW£L<&, 0. 0 0 1-1 

asgras. o. oooia«*«T?tt, +^*®jsa*J^£bt<<, 

^r^f^'JXb©WM Bfcfr!g2J&J (1 9 9 5^13) fc|E« 
25 ft, Jft*»8-2 2®A8UBI&ft&JR (Al« Ca, Mg, Zn) it, ^^8 

~i8©i&]»ft, mm^2 2<Dmtmr)vn-)v, #u^un-jk 

4-2 2CM«tM4~l 8©Mli7J^-J^OX7f;K 
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(D^m\mfiE(Dzihm^)^vyuE) , mtmi %®x\m® 

Wtf U 7 □ H VOICES'- b £$gt3£# LT, ^V^7f«#T^»rftbM#ie 

t&-?t, (i) &w/x« (id ^(Ccto, ffi.mmiznznzi'- 

(I) ^^^J^fB^e^fB^T^H^'&tKDtl-^^tb, Hfc 
15 T^^^ffbfflTTO«MS^UyolfI/>©Ii^±, _a^7SK^b 

(II) fe:lijE#B#©^'y^-r>^2 5%^±5 5%OTi«c 

u 7 p bf w Wi«tf> 

(i)ffifc^^S^uyntfi/>^im^^ jSS^JT*^>^^75 K&fb 
25 JifcfrfrnSo 
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E£*#0. 0 4, 0. 0 5, 0. 0 6, 0. IRtfO. 2li^tiftlt§ 

fc^ti, -en-en*?^ 3 5*c, $2 4 or, &i2 4 5t;, ^2 6 ox>&xsm2 8 

0t^£±#1-£. 

10 lot, £«75K*fc£*l0E£M**O. 0 5fiSS&©*§£«, ^SlM®^ 
^<tt>2 4 0TC&±Trfr "5 2 8 Ot^Still 

(1) N, N' -v?7X-JK+t >i?7 5 F, N, N'-^DA^fl/7 
15 ^;i/75 FRtfN, N' 6-^-7^k>> ? *;^^5 

(2) N, N* -S?->^ OA+U->5llM-;V- p - 7I-I/>5?75 >, N, N 
'-^>y-r;i/-l, 5-^75/^7^l/>, N, N , -5M>vM';i'-l. 
4->?75/^DA^-th>&l£N, N'— ^DA^>*Mr;i/-l, 4 

20 -*?7^; %/>?u^v>ftzu&mfrt>mi-£tiz>&u< t% is, 

(3) N-^nA^-4- (N->^DA^>5!jM-;V75;) 

(4) ±iE(l)~(3)©75 H*<b^«©2a^±©ffl^% 
25 T&5©3W*bK, 

(I DtttatafeStfU 7D tf k>3R»JBBJ«* t *$6Wfc#*>S-«5£ 

(i) ~ (4) Tf^sns/sftwat^u^pKw^mft^^x^+iJ- 

-Tfffl^U t(fl37$ FE^ffl«l:MI&< 2 0 0-2 8 OtTffl 
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uyhtt, &&®m hues: (i) - (3) <D7$.mfc£m ©&$ 

5 jDl/TfcckK 

(II) U 7a tf l^>JgS->- MS, 0»KHfc*t 

15 t*#U^PKl^>*»lftli***, fl&SB-tf&S; (1) - (4) «SftSj8gi 

8^©*#iagiciaf6&<, oo~28 onum* ft%L<\*2 3 0 

-2 5 0 , C8ft©IBBBTT^>f^6ffbWU fc&nafcMS'-hfc^IMM: 

IW, 2 0 0'CS:fc£<TleI3fc» *«HKttI&#$8£U ®#I@T© 
20 «0r©IKH£fc5T*tBtt#»?), 2 8 or^^StTOO^b^ClD, K# 

jsw©«bk:±d, m©mm £fc«*tt**<»&:iK *fbt»±ia* 

ttl 1 0-1 3 OTC, liftKlil 1 5-12 5t, <kD8P3;L<Jil 2 O^T 

tsiMtfitt&M, -r^t>^?;ko-;i/t'>-h©^n#Bgtt, io~6o 

$J\ »$L<ttl 2-3 0g\ iDff*l/<ttl 5-2 0#g^T^^)o 
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«, 6 0-9 0%, mz7 0-8 0%«i:-rS©W^bVi. ft, ^T^/SH 

10 a*#H*T, #iSii^2 or/mi n Tw»£*i»«£*r (DSC) *frK 
£©DS CU—*:? : 7&fr6nt>nZ>ciM i t j8 A0Mftlkft#> 6£CF©iU£» 

0H^» (%) =1 0 OXH0/ (HU+Ha) 

HflfcijB &©$!$$« «MfcJ/g) Halt a&<Dimm 

15 (ItJ/g) ***-r. ] 

«, jBES/-b©KltJ4#aK£3ttfcV*J&«, -jRKltt, 0. 9 8-0. 70 
g*, ftfcO. 96-0. 8 0tt5©^t^ 

tt, 10 0-100 Ommil, #£200-60 Ommggi:?-*©***? *L/ 
5 0-1 OOO/zmigm, WCl 0 0-5 0 0^mggWO»l 

<«#> 

0-14 0*0, ^L<tt9 0-1 2 or, «m@#fgW3-5H^$bVi. 

M#mft^ 7 o xxm-wz. i%-imwfi s mm?'& d , 1 4 0 *c si®*- s tn e> 
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LT->- hffi«&M>T«. *5Ml©(II)tfetafafe**v 7^ >*«rt>j&><5JR*l* 

^it^rs. bps, *^^>r>*tt, tiess 
5 *y^-r>$ (%) =1 o ox (w-wo /w 

K4>, WAKES'- h©«£5*U Wi««#i/-h©ifS^To ] 

10 5 5%RJL ff$b<U3 5-5 5XK±, i0j?SK»40-5 5Xtt«. 

WO. 30m ff*U<»0. 28m «fc?)ff$l/<ttO. 27*H<J:^5. 

BPS, *y£-T>^£2 5~5 5%&±f?ZZtlz£V, /9&£fi& 
<c o s 2 0ra>£O. 3 0*HtL, #*L<«*y£-f>*&3 5~5 5% 
15 Sl±t?ZZ.t\Z&r) x 0AEffl&<c o s 2 0td>£O. 2 8*H£U &K> 
ff*L<fiJU ^y^<>**4 0~5 5%U±tT2>Zt\z£9, j3JMEft& 
<cos 2 0td>£O. 2 7*^|i:-rs. 

2 5**«T?ttj3S©Efag#te<, 
©{EJtSS^fcSL-^o *y7-f>$5 5 %T#?L^{SiiM«tSfn^ 

20 TSMW&So *y2-1>m*. JSCES'-HI (W) t«aiff n-;Hffl©E« 

(L) ©Jt (W/L) siCflss-frSiit-eMfcwrsJit^ffi*^. mfcl 

flfcmniOne Po int!2t P7^;VA£o<3J (^iffilK) KBE«3 
tlWSJ: 5 fc, * v V-i >2££W/L ©WIC G£ I ) ©W»$ Dfi^o 
*y2^y?$ (%) =a (W/L) +b (5U) 
25 (^a3^^b«Mi/^§^UyPtri/>^m fC£i/-h©M, «# 

m«^;Ph7P-U-h2. 7g/10^ MO. 96©/3H^U7Ptf 
DIKES'- 1**9 0 < CT4^«#tfe»^«> &ii©Mf&#**e>ftfc. 

*y*>Osp (%) =-16 (W/L) +5 6 (5£II) 
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0 0-2 0 0 Ommgi, #1:20 0-1 0 0 0mmgg£T3<WF£b^. 

m®mmz&v)n$n2>&M i &%:<D®m : ? (300) mom^x-^^ 

cos 0 TI .0e*Wfflt* ; 5<c o s 2 0iD>£#&T/3||©K|p]g<i:L£:o 
;L£T0td«> yj)V&<Dmiufo (TD) b^di"^ ^MTDfi 

(3 0 0) mo^ikhtcW&l-^ bfrtlfi 

15 ^-r^gT^^. 

/3^/&^IB(n]©flt^ <c o s 2 0td>=1/3T&^ J3!^£@EI«]©B# 
tt, <c o s 2 0td>=O£:&3 (iii^^ifc^fgl 7#, ig^©S#*ligII, 
#£ffij£ (1 9 8 5) ) c *%W\Zfrfr%($Mifo%i<c o s 2 0td>«, 
0. 30*#t $f£L<«0. 2 8*«, J;D$f^b<«0. 27*#re&£. 
20 ®/3i,@2|Bjg^ 0. 3 O^±T«i3^0@B[Al^i£<, ^?L«©««fC 

^S2[rJS<c o s 2 0TD>d?O. 3 0*#l, £?£b<te0. 2 8m &K)ft$. 
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<7--V>#9BM> 

~>-h£l 3 0*C~1 6 0 < CT1~3 0 0#H, «&E#*0~3 0%, 2?£L< 
ttl 4 0"C~1 5 O'CTl^e 0#KK «K£#*0~2 OX, <fcDff*b<«l 
10 4 5-1 5 O'er, 1~1 «BE#*0~1 0%©&#Tfr5. 

(%) = [ (La-Li) /LJ X 1 0 0 
[5£*> Li«7--y>^l6©ttJ£#5/-hOg$, L 2 »7r:-iJ>»I 

15 S^7--U>^T, «eS#mfc3S#LT^S/5fttto*^«Sa(B^TS. 7 
n- U 13 0 TCplcSn?^ 0 a ft^©»**a^«qF-HJ'i:&*. 

^fc 1 6 0 r&8*.T7--y >^r*t, a^cDM^^i;T@B^an§ 

20 

$ & fca*7~- u >?xm^®ffi%ft^<Dwmmm*h^ &m-&T 

% *B*.TK# LTt>*n£U:flE)»*tt1l 6 life V* 5 «Br0T«ttH4j&«4 U 5 
25 ©T$?£L<&V>. 

(IR) b-^-, Md-JK ^-^>R»f^^-Xttt^fc 
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«&#S/-h©7--U>^©RK:, h KMSi* 

10 fcV*J; 3 ^-ofcfefctt, «BB£#^-h©8Kfffl© 

15 KfcSg^ft, Ififtl 2 0-1 5 5t:> JfP£L<tel 4 0-1 5 Or, J6#ffiF 
^4-1 oa> £?£L<te6-8fg, $tM#3^W£gl 0-3 0 0%/sec, 
*U<«2 0-2 0 0%/sec, «k0#$b<fcU 0-1 5 0 %/sec©&#T# 

20 itvt/Dt (xm o o v tVD t) tVTi&ibbnzmmr&Zo 
mwmm&i 2 or^T^MffxigTwrsBjtgtt^^o, 1 5 snzn 

«*©»jife-??tt«i£#S*3iSJ4^ #Jfcfttf*reW©«W < 
25 bt, «A«*M^10 0%/sec*TSfi<a:*fc»U<aftttttffiTU * 

b^b^&*^©Sji^$jiffl-rS^t(-<fct), 1 0 0-3 0 0%/sec© 
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X\ mm (a) Rtf (b) ©#?Ugi££^T£££*M<>:«. 

5 

totl^r, #-h§^ mmm^mm, mum, mm, 

Kit 

20 IKES'- h©X«Nll8r£fr^ OTO*«fcDK|t&#»fc. 

KH=H (/Si) / [H ()3i) +H (a,) + H <a«) +H (as) ] 

H (00 : AH (3 0 0) (S3) 

H (oti) : a* (1 1 0) B©[hI«S (KS) 

H (a 2 ) : al (0 4 0) m<D®ffimt <I«S) 
25 H (a,) : ait (13 0) ®©0#r&g GSS) . 

^u^Ptf^>MS->-hsas^#$^oT^bfciJ->^;^ 

mm^TF. #fflitft2 0 , C/mi m?^HjticSR«^*ff (DSC) <&ffV^ £© 
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(%) =100XH/3/ (Hj8+Ha) 
OWfcJ/g) ft***. ] 

-craft £&v> 0 

^Ute? (3 0 0) BicMSfcx-**^ c o s dn<D&m¥i%m 

IrJ (TD) ££#J»tt£Ufc»£fc> SRTD«it««Mk;EiRl^M»[^6*8e) 

rc (300) mo^itbtcm^^ M^jws-rairc**. 0A#s&effl 

15 ©P#, <c o s 2 0td>=1/3T&D> ^@3Ir1©^ <cos 2 0tD>=Ot 
fc* 7*&mJK 17 riS^CD@#:^iiIIj 

[XttHsffirSB] 3^hat^SirX«ia9fStSR I NT 2 0 0 0 
Mfe^Vk '.Decker ©jtSi&Rtf S c h u 1 z <DK%& 
20 ^T.k!-K : 4 0° /rain 

jtStSB : 0. 0~5 0. O'/IO. 0° Xfy^ 

EiS4 0. 0-9 0. 0V10. 0° Xt<^ 
2 0@jfcfc&: 16. 0° (jSi. (3 0 0) ffi©2 ^Affifc^lK) 
Xi& : Cu/5 0 kv/2 0 0mA 
25 QRM 

mwy^ov^iE^mmzmw, acm) , mm (wg) » 

J?^ (Dcm) £«£U &T©S<k 
3?L¥=1 0 0- 1 0 0 (W/p) / (L 2 XD) 
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nmt, (j i s k 3 8 3 2), im&xmxsyjfr 

mfton=?mm (sem) w&frt>m>it. 
-n?)\,t^>v%k (bps) :ny)v^yvm^mmmm (PMiftss 

5 2 0 OAELJ ) &|UT¥MIS«IM 

• 7jc£8J£A& : *«BEXS!?LS«BtSll (©?*§8fftm r^-f 7 o * U 5V y 
7X *-h#7III9 4 2 0Sl) fr&#&nfc£»HL«PM (V) t«B?LM:*® 
m (A) i?L§Rlfftfi)ILT, &T©5££ftV>#8e)£. 

10 TO?LS=4V/A 

• S EMUIg : 3t>fftrJMofcMtt7^M^ 7 0t;®I!$?A c 57 

7U>7l£B (JEOLftSg ION SPUTTER JFC-1100) T 

&m*is"Z7 4)v&timw*mur>7)vtvft. z.n^n^mwm (JEOLt 

MJSM-T200) IZ&LT. §$1 0 0 0ffifT?7-f ;VA(K®09*«^*ff 

AS TM D 7 2 6ilipllTl 0ml ©»7^MIII6. 4 5 2 c 
m 2 £, 2. 3 cmHgCDffi^TTMI-SPSK (sec) SriflJ^Lfc,, 

25 7^MI^.lmi 1 (2 5//m) afcDO«^R<ltt, ASTM D7 2 
6t:Wl«Lfc^-l/l^i (sec) ROT^?L« (/tm) #6 « 

i) *ffl^T»ta$ns. 
(^D a, (S2) (S3) frt>mz>c %-um%&m. (s e c) 

m\M. (nm) t<Dffi. (sec- /tm) t«MKRmA (rnohm- i n 2 ) 
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fc, (j£2) <D&mm%tfmtbt>tlT&r) (R.W. Callahan^, The Tenth 
International Seminar on Primary and Secondary Battery Technology and 
Application, March 1-4, 1993) , ttStlfcRmAi (5$3) S 7 ;l/ AJ?#- 

imi i ^tcvvm^&mmznz ONHH2 0 O 0-3 O 6 8 3^) e 

5 R=2 5 (4. 2 tcurd) /L (5£l) 

R&, 3 imm%KOKnM^(Dy^)VAm^2 5 /imSfcDOi^ 
&£i}f5£M (ohm - in) tcnrtt, AS TM D7 2 6f:MbTi 

fcLtcfl-Um^g. (sec/1 Oral) S^b, dfcJU 7K^JEAifefc 
TOM (/xm) Lte, 7^r;UAJS^ (Aim) £^T„ ] 

10 *^HjTfi, R (ohm - in/mi 1) M£«»in<Z)#t;£{i£ bfc., Htm 

SfeDO«^gtrCfilR^3 0 ohm - in/mi 1 ^l<tt2 0ohin 

• i n/m i 1 t^HT^. 

RmA= 4. 2 t Gord (5$;2) 
15 R= 2 5 RmA/L (£3) 
±IH (i$2)W (^3)(CfeViT, 

RmA: 3 1 %KOHmU$<D7 4 )V&<Dn$m&mfem(mo hm • in 2 ) 

t cur : AS TM D7 2 6\zmMlsXm£Ltc%-UmM,m (sec) 

d : 7KiSJEA^e»^JDfcTOM(jtim) 
20 L : 7^;|/AJ*#- Urn) 

R: 3 l%KOH««£©7^/k£J^-2 5 /Am (lmi 1) SfcP)©M3gK 
}f^#L (ohm* in/mi 1) ] . 

stag 

J I S Z 0 2 0 8 KMbT^t-fc. 
25 315fi§H^ 

J IS K 7 12 7 fcWL/T^bfc, 

7A (X5Pl/>^^>K#«;i/$C=3^;i/) ) ©0. 2 5fi*%7m»ffl^ 
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tt&Jtot* IIS L 1 0 9 2 fclpftU (kP a) 

&*m%$l\Z-OfcWz$>m) l:ISoT, cmHfirci 0 Q&\ZZ>^ 

5 t, 7^;i/Aoff^Mjftf (Dr>3vn,?mmm tsme-u ) rmfev. 

y&mfr (Tave) , m*iB& (Tmax) XtX«/h^» (Train) ft 
(Tmax- Train) /TaveJ;Ogmb& . C©flt*J/jN*Viaff*O^HtttlftVi. 

O : SUKttftff 
A : :*7:f7SWB. 
HiSffJA Kim'} 

15 MFR2. 7g/10^, XfW>^16. 2fi*%07°D fc^>-X^U> 
^D>^3#'JV-1 0 0fi*«fc*#LT, jSftSBWN, N' -^D^i/ 

;v-2, 6-^-7^u>5?*;v#**5Po. osmaisfc&tffcj^&jtjisifc 

bT^A* • X^v'til'f'f • *S#^X*fc»K;l'#y> 1 0 1 ORWM 
7^X1 6 8&* 0. 0 Sli^A^^iJl'SW-^L, -ttl#tii$5£ 
20 fflV>T2 5 OtTg«Lfci, ftSU #y M/T/B AttHS'&ttJB^^^ h 

^CtElOSn&^Uy hST^ffffl* (X7 1)^-^6 5mm0-|fftHi+ 
25 fi3 5 0mmOW) ^W2 0 O^0ffifiS^>-bWtlit, M 
fflgl 2 0tlI«^n/:Ig6 0 OmmWD-JHTl 2#F H WtT&£P 
HfcU J|fK#B3 0 0mm» J?£ 3 8 0 /imOtfU 7u tri/>IC£->- h£#fco 
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m>xu-)v$mm&9 ovommimmizm^m^^z^^mwbx, m2 

5 5 mmC«i#y- h COI*©«jB#n-;HBIiaiW:l 0 OmmT, 
5 fc««#^-b*XJ|»iaJ«*fc«UTe*ErtI*<c o s 2 0td>«&£:o 

»v>t, z-offl&toss—h&mmmMi 4 5x:<du-mzxW51pi\zi o%© 

10 Ml 0 0%/s e c*tfBt£lSjfc6. Ofgfcx>^-M#*fxVi, Sfi^RS 

M^n^n^ i ts-r. 

15 M#P-MMt£l 8 0mm(limy^'f>$§3 5%fcb&£JWa, 
20 ^#LaU$0fiMBiB£&2 2 Ot:, J5:6)^tl8E8iffo-;HHIffiliS4 3 5mm 
25 2 2 0tfOT^jfffilltt;lt i5ftfiS«:ia^ElRlJR»T?«ffflLTVifc. 
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3fM#D-MMtl 5 5mmfcg*T*y#'r>*£2 5%\Zbtc^mt. % 
«ff]4 

150%/se c tvft&mz* mmm 1 £E8M;:lt38E# 

20 H%FJ9 

#U7atfl/>WtbT, MFR 7 . 5g/l 0^©7°Dtfl/>^^UT 

\z hrmwy* jva i fc^f . 

25 «ESI#n-;UMEHi& 1 1 5mm«m7^'f>$§ 1 5 %fcbfcBW3u 

&6S0y i tnmzhxmw? <( )\,k*%tz. &m&&m£m&m*%. 1 ic^r. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q<] Claims Nos.: 1-11 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 
(see extra sheet) 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . r—j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



claims. 



2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | — | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q~| No required additional search fees were timely paid by the applicant. Consequently, this international search report i 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

r~ | No protest accompanied the payment of additional search fees. 
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Continuation of Box No. 1-2 of continuation of first sheet (1) 

The definitions by desired properties and states "thickness 
uniformity" and "the presence of the following porous structures (a) and 
(b) as determined by the observation of lengthwise and widthwise sections 
of film under an electron microscope: (a) widthwise section which has 
more sections of lamella as compared with the lengthwise section, the 
sections of lamella containing many voids with the maximum pore diameters 
of the voids in the thickness and widthwise directions being 0.1 to 5 
um and 1 to 50um respectively and with the ratio of the maximum pore 
diameter in the thickness direction to that in the widthwise direction 
ranging from 1/2 to 1/20; and (b) lengthwise section which either contains 
less sections of lamella as compared with the widthwise section or is 
free from sections of lamella, and contains many voids having the maximum 
pore diameters in the thickness and lengthwise directions of 0.1 to 5 
um and 1 to 50um respectively with the ratio of the maximum pore diameter 
in the thickness direction to that in the lengthwise direction ranging 
from 1/2 to 1/20" in claim 1; 

the definitions by desired properties and states "thickness 
uniformity", "a specified porous structure set forth in claim 1, as 
determined by the observation of lengthwise and widthwise sections of 
film under an electron microscope", "Gurley permeability", and "void 
content" in claim 3; 

the definitions by desired properties and states "thickness 
uniformity", "a specified porous structure set forth in claim 1, as 
determined by the observation of lengthwise and widthwise sections of 
film under an electron microscope", and "estimation value of electric 
resistance" in claim 4; and 

the definitions by desired properties and states "thickness 
uniformity", "a specified porous structure set forth in claim 1, as 
determined by the observation of lengthwise and widthwise sections of 
film under an electron microscope" "mean pore diameters determined by 
the bubble point method and the mercury penetration method respectively", 
" maximum pore diameters in the film thickness direction and the direction 
perpendicular thereto", "moisture permeability", "tensile strength", and 
"water pressure resistance" in claim 5 

each include extremely various successively biaxial-oriented porous 
polypropylene films. However, only an extremely small part of the films 
claimed are supported by the description within the meaning of Article 
6 of the PCT and disclosed within the meaning of Article 5 of the PCT. 

Further, the above definitions by desired properties and states are 
not ordinarily used in this technical field, and therefore the range 
of films having such properties and states cannot be concretely specified 
even if the technical common knowledge at the filing of this application 
is taken into consideration. Thus claims 1-6 do not satisfy the 
requirements of clearness within the meaning of Article 6 of the PCT. 

The definitions by desired properties and states "thickness 
uniformity" and "the presence of the following porous structures (a) and 
(b) as determined by the observation of lengthwise and widthwise sections 
of film under an electron microscope: (a) widthwise section which has 
more sections of lantellas as compared with the lengthwise section, the 
sections of lamella containing many voids with the maximum pore diameters 
of the voids in the thickness and widthwise directions being 0.1 to 5 
um and 1 to 50pm respectively and with the ratio of the maximum pore 
diameter in the thickness direction to that in the widthwise direction 
ranging from 1/2 to 1/20; 
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and (b) lengthwise section which either contains less sections of 
lamellas as compared with the widthwise section or is free from sections 
of lamella, and contains many voids having the maximum pore diameters 
in the thickness and lengthwise directions of 0.1 to 5 um and 1 to 50um 
respectively with the ratio of the maximum pore diameter in the thickness 
direction to that in the lengthwise direction ranging from 1/2 to 1/20" 
in claim 7 are not ordinarily used in this technical field, and the range 
of films having such properties and states cannot be concretely specified 
even if the technical common knowledge at the filing of this application 
is taken into consideration. Thus claims 7-9 do not satisfy the 
requirements of clearness within the meaning of Article 6 of the PCT. 

The definitions by desired properties and states "thickness 
uniformity", "the presence of the following porous structures (a) and 
(b) as determined by the observation of lengthwise and widthwise sections 
of film under an electron microscope: (a) widthwise section which has 
more sections of lamellas as compared with the lengthwise section, the 
sections of lamellas containing many voids with the maximum pore 
diameters of the voids in the thickness and widthwise directions being 
0.1 to 5 um and 1 to 50um respectively and with the ratio of the maximum 
pore diameter in the thickness direction to that in the widthwise 
direction ranging from 1/2 to 1/20; and (b) lengthwise section which 
either contains less sections of lamella as compared with the widthwise 
section or is free from sections of lamella, and contains many voids 
having the maximum pore diameters in the thickness and lengthwise 
directions of 0.1 to 5 um and 1 to 50um respectively with the ratio of 
the maximum pore diameter in the thickness direction to that in the 
lengthwise direction ranging from 1/2 to 1/20", and "estimation value 
of electric resistance" in claim 10 include extremely various 
successively biaxial-oriented porous polypropylene films, so that 
battery separators containing such films are also extremely various . 
However, only a small part of the battery separators claimed are supported 
by the description within the meaning of Article 6 of the PCT and disclosed 
within the meaning of Article 5 of the PCT. 

Further, the above definitions by desired properties and states are 
not ordinarily used in this technical field, and therefore the range 
of battery separators having such properties and states cannot be 
concretely specified even if the technical common knowledge at the filing 
of this application is taken into consideration. Thus claims 10-11 do 
not satisfy the requirements of clearness within the meaning of Article 
6 of the PCT. 

Therefore, this international search has been carried out about 
claims 1-11 without consideration to the definitions by desired 
properties and states ("thickness uniformity", "a specified porous 
structure set forth in claim 1, as determined by the observation of 
lengthwise and widthwise sections of film under an electron microscope", 
"mean pore diameters measured by the bubble point method and the mercury 
penetration method" "maximum pore diameters in the film thickness 
direction and in the direction perpendicular thereto as determined by 
the observation of sections of film under an electron microscope", 
"moisture permeability", "tensile strength", and "water pressure 
resistance". 
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